Stat3 and NF-kappaB activation prevents apoptosis in pancreatic carcinogenesis.
Human pancreatic adenocarcinoma has an overall poor prognosis. Therapeutic efforts are often ineffective because of late diagnosis and a high degree of chemoresistance. Overexpression of transforming growth factor alpha in the pancreas of transgenic mice causes the formation of premalignant ductal lesions and the development of invasive ductal adenocarcinoma. The aim of the present study was to explore regulation of proapoptotic and antiapoptotic signals during pancreatic tumor development in mice. EL-TGFalpha-hGH transgenic mice crossbred to p53-deficient mice develop ductal pancreatic adenocarcinoma resembling the human disease. During the multistep carcinogenesis up-regulation of Bcl-x(L) is evident early and persists throughout tumorigenesis as detected by Real Time PCR, Western blot analysis, and immunofluorescence. Up-regulation of Bcl-x(L) is evident early in tumor development and persists throughout tumorigenesis. The transcription factors Stat3 and NF-kappaB induce increased Bcl-x(L) expression in the premalignant lesions and tumor cells. Inhibition of either transcription factor alone leads to Bcl-x(L) down-regulation in transient transfection assays. Functional analysis shows that blocking of both Stat3 and NF-kappaB together induces programmed cell death in murine pancreatic tumor cells. These findings indicate that apoptosis resistance precedes formation of invasive pancreatic cancer. Therefore, combined inhibition of Stat3 and NF-kappaB might represent a novel strategy for tumor prevention and therapy.